Technical Support Document

Chapter 15
Proposed Round 3 Area Designations for the 20Hour SO,
Primary National Ambient Air Quality Standafol Kentucky

1. Summary

Pursuant to section 107(d) of the Clean Air Act (CAA), the U.S. Environmental Pratectio
Agency (the EPA, we, o0or us) must designate ar
Auncl assi f i a bhow sulfuf dioxide (SW2) prizn@ryl Natiordal ambient air quality
standard (NAAQS) (2010 SMIAAQS). The CAA defines a nonattainmearea as an area that

does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS.
An attainment area is defined by the CAA as any area that meets the NAAQS and does not
contribute to a nearby area that does not meet the NARQ8assifiable areas are defined by

the CAA as those that cannot be classified on the basis of available information as meeting or not
meeting the NAAQS. In this actiothe EPA has defined a nonattainment area as an area that the
EPA has determined viates the 2010 SONAAQS or contributes to a violation in a nearby area,
based on the most recent 3 years of air quality monitoring data, appropriate dispersion modeling
analysis, and any other relevant information. An unclassifiable/attainment areaésldgfi

EPA as an area that either: (1) based on available information including (but not limited to)
appropriate modeling analyses and/or monitoring daéEPA has determined (i) meets the

2010 SQNAAQS, and (ii) does not contribute to ambient air quah a nearby arethat does

not meet the NAAQSor (2) was not required to be characterized under 40 CFR 51.1203(c) or

(d) andthe EPA does not have available information including (but not limited to) appropriate
modeling analyses and/or monitoringa#tat suggests that the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet the
NAAQS!An unclassifiable area is defined the EPA as an area that either: (1) was required to

be characterizkby the state under 40 CFR 51.1203(c) or (d), has not been previously

designated, and on the basis of available information cannot be classified as either: (i) meeting or
not meeting the 2010 S®IAAQS, or (ii) contributing or not contributing to ambiexit quality

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized
under 40 CFR 51.1203(c) or (d) atiét EPA does have available information including (but not
limited to) appropriate modeling analyses and/or monitaittg that suggests that the area may

(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does
not meet the NAAQS.

This technical support document (TSD) addresses designations for nearly all remaining
undesignatedreas irKentuckyfor the 2010 S&@NAAQS. In previous final actions, the EPA

cumen

1The term fAattai nment areao i s not used in this do
the EPEZ

nonattainment area that hHasen redesignatédo at t ai nment as a r e s u-submited
maintenancelan.



has issued designations for the 201G S®AQS for selected areas of the courtihe EPA is
underaDecember 31, 201 deadline to designatee areasaddressed in this TSD esquiredby
the U.S. District Court for the Northern District of CaliforAi/e are referring to thset of

designations

bei

ng final

ized by

t he

December

designations process for the 2010.BAAQS. After the Round 3 elsignations are completed,
the only remaining undesignated areas will be those where a state has instdileelgriokgun
operating a new Snonitoring network meetinthe EPA specifications referencedtime

E P A 6Cs Data Requirements Rule (DREB0 FR 51052)

Kentuckysubmittedts first recommendation regarding designations fo2ME01-hour SQ

NAAQS onJune 22011 In this letter, the Commonwealth recommended that Jefferson County

be designated nonattainment, and that all other areas be dedigaainclassifiable/attainment.

The Commonwealttsubmittedupdatedecommendations ddecember 20, 201And then

January 15, 201fdr a more specific nonattainment area within a portion of Jefferson County
Kentucky also submitted additional informatitanthe EPA with updated recommendations on
September 16, 2015, ahead of the July 2, 20&&dline to designate certain areas as part of the
Round 2 designation&entucky submitted one more set of updated recommendations on

January 6, 2017n our intenéd designations, we have considered all the submissions from the
state, except where a recommendation in a later submission regarding a particular area indicates
that it replaces an earlier recommendation for that area we have considered the recommendation
in the later submission.

For the areas iKentuckythat are part of the Round 3 designations prodedde lidentifies
I nt ende dhedasiésgrpartions @frcaunti@swhdch they would

theEP AO s

apply. It alsolistsK e n t u cukepttesommendationghe EPA s

Hesignatn for these

areaswill be based oran assessment and characterization of air quality thraundpent air
guality data, aidispersion modelingother evidence and supporting information, or a
combination otheabove, and could change based on changes to this information (or the

availability

Table L Summary oft h e

of

Recommendations ly Kentucky

EPAOGS

new

i nformati on)

t hat

alters

| nt e raddeheDeBignationgnat i ons

Area

Recommendation

Area/County KentuckyKent ucky)yTheEPAOGS TheEPAOG s
Recommended | Recommended | Intended Area Intended
Area Definition | Designation Definition Designation
Boone County Boone County Attainment Same as | Unclassifiable/
Area Recommendation  Attainment
Carroll County Carroll County Attainment Same as | Unclassifiable/

Attainment

2 A total of 94 areas throughout the U.S. were previously designated in actions pubtishegust 5, 2013 (78 FR
47191) July 12, 201681 FR 45039 and December 13, 2016 (81 FR 89870)
3 Sierra Club v. McCarthyNo. 313-cv-3953 (SI) (N.D. Cal. Mar. 2, 2015).



Area

Area/County KentuckyKentucky)yTheEPAGS TheEPAOG s
Recommended | Recommended | Intended Area Intended
Area Definition | Designation Definition Designation
Davies County | Davies County Attainment Same as | Unclassifiable/

Recommendation

Attainment

Hancock County, Hancock Couty Attainment Same as | Unclassifiable/
Area Recommendation Attainment
Henderson Henderson Attainment Henderson County Unclassifiable
County Area County (p)

Mason County Mason County Attainment Same as | Unclassifiable/
Area Recommendation Attainment
McCracken McCracken Attainment Same as | Unclassifiable/
County Area County Recommendation  Attainment
Muhlenberg Muhlenberg Attainment Same as | Unclassifiable/
County Area County Recommendation  Attainment
Trimble County | Trimble County| Attainment Same as | Unclassifiable/
Area Recommendation Attainment
Rest of the Rest of the State  Attainment Same as | Unclassifiable/
State recommendation| Attainment

i Except for areas thatre associated with sources for whicdntuckyelected to install and bagtimely operation
of a new S@monitoring network meetinthe EPA specifications referencedtimmE P A 6 s DRR (3eeTable 2),
the EPAintends tadesignat the remainingindesignatedounties(or portionsof counties)n Kentuckyas

i uncl aftainrhentalbdsecareathat we intend to designate as unclassifi@iainmen{those to which this
row of this table is applicabl@ye identified more specifically iBection11 of this TSD.

Areasfor which Kentuckyelected to install and bagtimely operation of a nepapproved O,
monitoring networlare listed in Table Z'lhe EPA is required to designateese areapursuant
to a court ordered scheduley December 31, 2020. Table 2 also libisSO, emissionsources
around whicheachnew, approvednonitoring network has been established.



Table 21 UndesignatedAreas Which the EPAIs Not Addressing in this Round of
Designations(and Associated Source or Sources)

Area Source(s)

Hendersor{p) and Webster Counties Century Aluminum Sebree, LLC, Big Rivers
El ectric Corporatio
Reid Station/Henderson Municipal Power a
Light (HMP&L) Stati
Green Station Landfill
Areas that the EPAreviously designated unclassifiable in Roungek{8 FR 4719} and
Round 2 ¢ee81 FR 45039 and 81 FR 8987re not affected by the designations in Round 3
unless otherwise noted.

2. General Approach and Schedule

Updated designations guidarecumentsvereissued by the EPA throughJaly 22, 2016
menorandum and March 20, 2015memorandum from Stephen D. Page, Director, U.S. EPA,
Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA Regi¥ns |
These memorand supersedearlier designation guidance for the 2010 8BAQS, issued on
March 24, 2011, andientify factors that the EPA intends to evaluate in determining whether
areas are in violation of the 2010 SXPAAQS. Thedocumentslso contairthe factorghatthe
EPA intends to evaluate in determining the boundarieddsignated@reas. These factors
include: 1)air quality characterization via ambient monitoring or dispersion modeling reallts;
emissionsrelated data; 3neteorology; 4geography and topography; adyjurisdictional
boundaries.

To assist states amdher interested parties in their efforts to characterize air quality through air
dispersion modeling for sources that emib e EPA released itaost recent version of a
draft doc umdNAAQS Dasignatierds ModéliBgd echnical AssistanceDoce nt 0
(Modeling TAD) inAugust2016.4

Readers of this chapter of this TSD should refer to the additional general information for the
EPA6s Round 3 area designations in Chapter 1
3 Area Designations for the 20 1-Hour SO2 Primary National Ambient Air Quality Standard)

and Chapter 2 (Intended Round 3 Area Designations for the 2Bb0ir1SO2 Primary National

Ambient Air Quality Standard for States with Sources Not Required to be Characterized).

As specifiedby the March 2, 2015court order, the EPA is required to designate by December

31, 2017a | | Aremaining undesignat estateahaeeanst i n whi c
installed and begun operating a new»&@nitoring network meetinthe EPA specification

referenced inheE P AGDKR. The EPAwIll therefore designaby December 31, 201@rea

of the countrythat are ngtpursuant to th®RR, timely operatinghe EPA-approved andalid

2 https://www.epa.gov/sites/production/filesi@06/documents/so2modelingtad. ptif addition to this TAD on
modeling, the EPA also has released a technical assistance document addressiogiteéting network design, to
advise states that haetected to install and begin operation of a new ®0nitoring network. See Draft SO
NAAQS Designations Soure@riented Monitoring Technical Assistance Document, February 2016,
https://www.epa.gov/sites/productifites/201606/documents/so2monitoringtad.pdf



https://www.epa.gov/sites/production/files/2016-06/documents/so2modelingtad.pdf
https://www.epa.gov/sites/production/files/2016-06/documents/so2monitoringtad.pdf

monitoring networksThe areas to be designated by December 31, 2@dudde theareas
associated witininesourcesn Kentuckymeeting DRR emissions critettiaat states have chosen
to be characterized using air dispersion modetimg areas associated witireesourcesn
Kentuckyfor which air agencies imposed emiggdimitations on sources to restrict their.SO
emissions to less than 2,000 tpgurces that met the DRR requirements by demonstrating shut
down of the sourceofieof whichis in Kentucky), areas for which the states chose monitoring
for the DRR but didhot timely meet the approval and operating deadhoaéof which are in
Kentucky), andother areas not specifically required to be characterized Wydahmenonwealth
under theDRR.

Because many of the intended designations have been informed by avaitaldling analyses

this preliminary TSD is structured based on the availability of such modeling information. There
is a section for eaatountyfor which modeling information is available. For some counties,
multiple portions of the county have modelinfprmation available and the section on the

county is divided accordingly.he remaining tde-designateadountiesare then addressed

together inSection11.

The EPA does not plan to revise this TSD after consideration of state and public comment on our
intended designation. geparatd SD will be preparedsnecessary to document how we have
addressed such comments in the final designations.

The following are dfinitions of important terms used in this document:

1) 2010 SQ NAAQS T The primary NAAQS foiSCG, promulgated in 2010. This NAAQS is
75 parts per billion fpb), based on thd-year average of the Y®ercentile of the annual
distribution of daily maximuni-hour average concentrations. See 40 CFR 50.17.

2) Design Value a statistic computed accordimo the data handling procedures of the
NAAQS (in 40 CFR part 50 Appendix T) that, by comparison to the level of the NAAQS,
indicates whether the area is violating the NAAQS.

3) Designated nonattainment aiiean area that, based on available informatiotutting
(but not limited to) appropriate modeling analyses and/or monitoringtdataPA has
determined either: (1) does not meet the 2019MEAQS, or (2) contributes to ambient
air quality in a nearby area that does not meet the NAAQS.

4) Designated unctsifiable/attainment aresn area that either: (1) based on available
information including (but not limited to) appropriate modeling analyses and/or
monitoring datathe EPA has determined (i) meets the 2010 SAAQS, and (ii) does
not contribute to ambnt air quality in a nearby area that does not meet the NAAQS; or
(2) was not required to be characterized under 40 CFR 51.1203(c) or (tp&iiA
does not have available information including (but not limited to) appropriate modeling
analyses and/or omitoring data that suggests that the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet the
NAAQS.?

5) Designated unclassifiable arean area that either: (1) was required to be dtaraed
by the state under 40 CFR 51.1203(c) or (d), has not been previously designated, and on

The term fidesignated attainment aread is not wused |
a previous nonattainment area that has been redesigoattdinment as a result of thPRA6s appr o-val of
submittedmaintenancelan.
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6)
7)
8)

9)

the basis of available information cannot be classified as either: (i) meeting or not
meeting the 2010 SANAAQS, or (ii) contributing or not contributing tordient air
guality in a nearby area that does not meet the NAAQS; or (2) was not required to be
characterized under 40 CFR 51.1203(c) or (d)tae&PA does have available
information including (but not limited to) appropriate modeling analyses and/or
monitoring data that suggests that the area may (i) not be meeting the NAAQS, or (ii)
contribute to ambient air quality in a nearby area that does not meet the NAAQS.
Modeled violatiori a violationof the SQ NAAQS demonstrated bgir dispersion
modeling

Recommended attainment aiiean aredhata stateterritory, or tribehas recommended
that the EPA designate as attainment.

Recommended nonattainment aresn aredahata stateterritory, or tribehas
recommended that the EPA designate as nonattainment

Recommended unclassifiable afean aredhata stateterritory, or tribehas
recommended that the EPA designate as unclassifiable.

10)Recommended unclassifiable/attainment &raa aredhata stateterritory, or tribehas

recommended that the EPA dgsate as unclassifiable/attainment.

11)Violating monitori an ambient air monitor meetidg CFR parts 50, 53, and 58

requirementsvhose valid design value exceeds 75 fyased on data analysis conducted
in accordance witlhppendix T of 40 CFR part 50.

12)We, our, and u$ these refer to the EPA.



3. Technical Analysis for thBoone CountyArea
3.1. Introduction

The EPA must designate tligoone Countyarea by December 31, 2017, because the area has not

been previously designated akentuckyhas not installed antimely begun operation of a new,

approved S@monitoring network meetinthe EPA specifications referencedtimEP A6 s SO

DRR for any sources of S@missions irBoone CountyTheDRR s our c e, Duke Ene
Bend Generating Station, is by the Ohio &iwvhich is the border between Kentucky and

Indiana. Boone County also borders Ohio. Therefore, the area of analysis, and the modeling
receptors, cross the Kentucky state boundaries into neighboring states.

3.2. Air Quality Monitoring Data for th&ooneCourty Area

This factor considers the S@ir quality monitoring data in the areaBdoneCounty. Kentucky
provided the values of the 99ercentile of the SOmonitors in Kentucky. Kentucky statéuits
June 2, 2011 recommendation that h e a v e 8% pgreentivefat alt nhonitors is below the
standard of 7ppbin all locations except Jefferson Counfyhe rest of the areas in Kentucky
comply with the standard and should be designated as attainment/unclassifiable for the SO
standard. o

The EPA reviewed the available air quality monitoring data in the AQS database andrfound
nearby data for Boone County. The closest monitor is over 35 km from East Bend, two counties
east of Boone in Campbell County.reviewing the available air quality monitng data in

AQS,the EPA determined that therens relevant data in AQS collected in or n&mone

County that could inform the intended designation action. The most recedeSign values for

all areas of the country are availabléntibs://www.epa.gov/aitrends/airquality-designvalues

3.3. Air Quality ModelingAnalysis forthe Boone CountyAreaAddressingDuke
Energybds East Bend Generating Station

3.3.1. Introdudion

This section3.3 presents all the available air quality modeling informatiorafportion ofBoone

Countythat includeDu ke Ener gyod6s East Bend. Gmaspatioraof i ng St
Boone Countwill oftenb e r e f e r r Boohe Coontyaaesd fimMiHHeni n 3BhThis sect i
area containene DRR source, the East Bend facility, around which Kentucky is required by the

DRR to characterize SQ@ir quality, or alternatively establish an S&nissions limitation of less
than2,000tnos per year (tpy). Kentuckyds modeling d
also includes nearby sources in a neighboring county and across the state border in Ohio. These

are DRR sources thought to impact the Boone County &é®RR sources evaluad for this

area of analysis are listed betow


https://www.epa.gov/air-trends/air-quality-design-values

1 TheEast Bendacility emitted2,000tonsor moreannually Specifically,East Bend
emitted2,103tons of SQin 2014. The East Bend facility emitted 2,656 tons in 2015 and
2,681 tons in 2016lhis source mes the DRR criteri@andthus is orthe SQ DRR
Source listandKentuckyhas chosen to characterize it via modeling.

1 KentuckyUtilities Company s G h e nfacilitg ematted 2@00 tons or more annually
(14,851 tons in 2014nd is also on the SRR Source listThis source was included
by Kentucky in characterizing the Boone County aneayever, tle area around this
facility (in Carroll County)is discusse@dgainexplicitly in another section of this TSD
chapter

T Dynegyds Mi ami #oor tf oGemmeerrlayt iDhugk eStEaner gy 6 s
Generating Statiofacility emitted 2,000 tons or more annually (28,474 tons in 2i314)
located in Ohio andn the S@DRR Source listThis source was included by Kentucky
in characterizing the Boone County areaywkver,the area arountthis sourcein
Hamilton County, Ohibis discusse@gainexplicitly in the Ohio TSD chapter

Because we have available results of air quality modelimghioh these sourcesemodeled
togethey the area around this group of smes is being addressed in this section with
consideration given to the impacts of allgbsources.

In its submissionKentuckyrecommendethatan aredhatincludes the area surrounding the

East Bendacility, specifically Boone Countye designatedttainmenbasedn an assessment
and characterization of air qualitppactsfrom these facilitiesand other nearby sourcmtmay
have a potential impact in the arghere the 2010 SAINAAQS may be exceededihis

assessment and characterization wafopeed using air dispersion modeling software, i.e.,
AERMOD, analyzing atualemissionsAfter careful review of th€ommonwealth s

assessment, supporting documentation, and all available data, tregEdAavith the
Commonwealth s r e ¢ 0 mme n aremtandantends o designateethe area as
unclassifiable/attainmen®ur reasoning for this conclusion is explained in a later section of this
TSD, after all the available information is presented.

The aredahatthe Commonwealtthas assesseth air qudity modelingis located irthe

southwest corner of Boone County, centered on the eastern bank of the Ohio River bordering
Indiana As seen in Figuré below, theEast Bendacility is locatedn Boone CountyKentucky,
approximately 21 kilometer&m) soutthwest of the city of Cincinnati, Ohiand on the Ohio
River, bordering Indiana he Ghent Station facilitis located in the northeast corner of Carroll
County, Kentucky, approximately 23.5 km southwest of the East Bend facility. This source is
also loc#ed along theeasterrbank of the Ohio River, bordering Indiarfdne Miami Fort Station
facility is located across thi@hio Riverin thesouthwest portion of Hamilton County, Ohio
approximately 23 km north of East BerMdiami Fort sits along the northebank ofthe Ohio
River, across the borders of Indiana and Kentugkso included in the figure arethernearby
emitters of SQ@°

6 All other SQ emitters of 1 tpy or more (based on information in the emissions inventory data from the
Commonwealth of Kentucky and the States of Ohio and Indiana) are shown in Eigure

\



Also included in the figure e Commonwealth secommended area for tadainment
designationTh e E P A 0 s unclasifiable/aitandnentesignatiorboundaryfor theBoone

Countyareais not shown in this figure, but is shown in a figure in the section below that
summarizes our intended designation

Figure 1. Map of the Boone CountyArea AddressingEast Bend Facility.
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The discussion and analysis that follows belall/reference the Modeling TAD and the factors

for evaluati on duay2p, a0l6g@dance amdiarch 20, 2BIBghidasce, as
appropriate.

For this area, the EPA received and considesednodeling assessmerftom the
Commonwealttandoneassessment frothe State of Ohiolhe assessment from Ohio does not
explicitly model East Bend, and simply shows the impacts of Miami Fort out to 50 km in each
direction. Because the Ohio modeling asseent does not include East Bethe,EPA will not
refer to it in this section on Boone Coudtylor e i nf or mati on on Ohi
Adams County area is available in the Ohio chapter of this T8@void confusion imeferring
to these assessms, the following table indicates whehey werereceivedfrom the

00s

“Ohi o 6dingmepodt for Miami Fort shows impacts below the NAAQS in Boone County. However, Kentucky
explicitly included Miami Fort in the modeling assessment for characterizing the area around East Bend. Therefore,
the EPA wil refer t ments efthe Boonke Caursy amaid thid sectiaym of the ES® srdy.

oL}



Commonwealthprovides identifies for the assessment thereused in the discussion of the
assessment that foll@vand identifies any distinguishing features of the modeling assessment

Table 21 Modeling Assessments fothe Boone CountyArea

Assessment Date of the Identifier Used | Distinguishing or
Submitted by Assessment in this TSD Otherwise Key
Features
Kentucky November 22, November 22, | Firstformal
2016* 2016Modeling | modeling report
Report or received
Modeling
Report
Kentucky June 6, 2017** | June 6, 2017 Revised modeling
Revised assessment
Modeling
Report
*This modeling report, dated November 22, 2016, was submittiéek ©PA on January
6,2017.

**The revised modeling report amdvised modeling files were sent to the EPA by
Kentucky on June 6, 2017.

10



3.3.2. Modeling Analysis Provided by ti@mmonwealth

3.3.2.1. Differences Between and Relevance of the Modeling Assessments Submitted by
the Commonwealth

Revised modeling was submitted by tha@eonwealth ordune ¢ 2017 There were three

differences between this modeling submittal and the previous submittaiNtatethber 22,

2016.The first difference is theeceptor gridhat was usedlhe June 62017, Revised Modeling

Assessmentcludedree pt or s over the entire East Bend pr

that tie final modeling report should clearly demonstrate that the general public does not have

access to all areas within the facility fenceliddditionally, the EPA indicated thdtthe

maximum predicted S£roncentrations do not occur within the iQreceptor grid, additional

receptors will need to be modeled to ensure that maximum impacts are resolved to the nearest

100 m.The June 6, 2017 Revised Modeling Assessment addressesnimeent, and the

receptor grid in the area where the maximum concentration occurs was reviseart@dd0

spacing.Thesecondlifference between the previous modeling submittal and the revised

submittal isthe characterization of the nearby Ghent Staterlity, includingthe emissions

used and the stack configuration of the units there. The June 6R843ed Modeling Report

addressehheEPAG6s comment on discrepancies noted 1in

configurations that were modeled f8hent Station initiallyThe emissions from units 2 and 3

were modeled as one staitkthe revised modeling submittdlhe third difference is in the

processing of the meteorological data. The June 6,, F&vised Modeling Assessment

addressetheE P A ®mmeats on AERMET and AERMINUTE processing. AERMET

processing was rerun in the revised modeling assessmenha/ittHRESH_1MIN set to 0.5

m/s.Additionally, AERMINUTE was rerun using a more recent versiargion 1433Y.

3.3.2.2. Model Selection and Modeling Gmments
The EPA6s Modeling TAD notes t haNAAR®the area de
AERMOD modeling systemshould be usedinless use of an alternative model can be justified
The AERMOD modeling system contains the following components:

- AERMOD: the dispersion model

- AERMAP: the terrain processor for AERMOD

- AERMET: the meteorological data proceskmrAERMOD

- BPIPPRM the building input processor

- AERMINUTE: apre-processor to AERMET incorporatirigminuteautomated surface

observation systenASOS wind data
- AERSURFACE: the surface characteristics processor for AERMET
- AERSCREEN: a screening version of AERMOD

The Commonwealtlused AERMOD versiod5181using all regulatory default options.

AERMOD version 16216r has since become the regulatory nvedgbn. There were no

updates from 15181 to 16216r that would significantly affect the concentrations predicted here
A discussion otheCommonwealth s a p p r amgigidual componehnts providedin the
corresponding discussidhat follows as ajpropriate.

11



The current version of AERMOD, version 16216r, includes updates to 40 CFR part 51,
Appendi x W, AGuideline of Air Quality Model s,
This version of AERMOD also includes fixes to bugs that were inadigriecluded in version
16216.Kentuckychose noto use the latest version of AERMOD becauseGbmmonwealths

using the regulatory default settings for version 15181 available at the time of its modeling
preparation and is not making use of any presfpun-approvedalternative modeling options

included in version 16216r and the update to Appendix W.

3.3.2.3. Modeling ParameteRural or Urban Dispersion
For any dispersion modeling exercise, the Aur
importantindee r mi ni ng the boundary | ayer characteris

downwind concentrations. For 2@odeling, the urban/rural determination is important because
AERMOD invokes a hour haltlife for urban S@ sourcesSection 6.3 of the Modlag TAD

details the procedures used to determine if a source is urban or rural based on land use or

population densityT he EPA6s recommended procedure for cl
land use is based on evaluating the dispersion environmeimt ®&ikm of the facility. According

to the EPA6s modeling guidelines, rural dispe
modeling analysis if more than 50 percent of the area within a 3 km radius of the facility is

classified as rural. Convergeif more than 50 percent of the area is urban, urban dispersion

coefficients should be used in the modeling analysis.

FollowingtheEPAGs gui dance, the 20 1Unitdd States Geotogicalr wa s
Survey USG9 by theCommonwealthA 3 kmradius around the East Befatility was

downloaded. The 2011 land cover classification and correspoAding larid sise categories

are shown in Tabl8. Figure2 shows land cover within the 3 km radius and the tabulztecknt

of area for each categowithin the figure keyThereforefor the purpose gberforming the

modeling for the area of analysis, iemmonwealtidetermined that it was most appropriate to

run the modelith rural dispersion coefficients in rural mode The EPA agreesvith the

Commonwealth that theesults of this analysis show that the area is clearly rural.

12



Table 31 Categories forDetermination of the Urban or Rural Modeling Parameter by

Auer 0s Wik 20hldand Use Information
Modelin
2 NLCIZ.).Lar!d CINED Auer Land-Use Classification TAD Rurgl
Classification
or Urban
11 Open Water A5 Water Surfaces Rural
12 Perennial Ice/Snow A5 Water Surfaces Rural
21 | Developed, Open Spac Al Metropolitan Natural Rural
22 Develope(_j, Low R1 Common Residential Rural
Intensity
23 Devdoped, Medium | 11,12, C1, | Industrial/Commercial/Compag Urban
Intensity R2, R3 Residential
24 Developed, High 11, 12, C1, | Industrial/Commercial/Compa Urban
Intensity R2, R3 Residential
31 Barren Land A3 Undeveloped (Grasses/Shrul Rural
41 Deciduous Brest A4 Undeveloped (Wooded) Rural
42 Evergreen Forest A4 Undeveloped (Wooded) Rural
43 Mixed Forest A4 Undeveloped (Wooded) Rural
52 Shrub/Scrub A3 Undeveloped (Grasses/Shruk Rural
71 | Grassland/Herbaceou A3 Undeveloped (Grasses/Shrul Rural
81 Pasure/Hay A2 Agriculture Rural
82 Cultivated Crops A2 Agriculture Rural
90 Wooded Wetlands A4 Undeveloped (Wooded) Rural
95 Emergent Herbaceous A3 Undeveloped (Grasses/Shrul Rural

Wetlands

13




Figure 2: Land Use Map for Area Within 3km of the East Bend Facility Sour ce: A Duke
Energy East Bend Generating StationModeling Report for 1-hour SOz National Ambient

Air Quality St andar lyDik&Energy ) Kerducky, Nevpnzber22d

2016.
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3.3.2.4. Modeling Parameter: Area of Analy&eceptor Grid)

The TAD recommendshatthefirst step towards characterizatiohair quality in the area
around a source or group of sourte® determinghe extent of the area of analyaisd the
spacing of theeceptor grid. Considerations presehite the Modeling TAD include but are not
limited to: the location of the S@mission sources or facilities considered for modeling; the
extent of concentration gradierdse to the influencef nearby sources; and sufficient receptor
coverage and density adequately capture and resolve the model predicted maximgm SO
concentrations.

The sourceof SO emissionsubject to the DRI this area are described in the introduction to
this sectionFor theBoone Countyarea theCommonwealtthas includedwo other emitters of
SO within 50 km of East Bendn any direction TheCommonwealtidetermined that this was

the appropriate distance to adequately charactanzpialitythroughmodeling to includehe
potential extent of any SONAAQS exceedances ih@area of analysiandany potential impact
on SQ air quality fromother sources nearby areasn addition toEast Bendthe other emitters

of SO included in the area of analysis akentuckyUtilities Compang s Gh enih St at i

on

Carroll County, Kenickyand Dynegy6s Mi ami irFHamilton @entyer at i ng

Ohio. No other sources beyori km were determined by ti@ommonwealtho have the
potential to cause concentration gradient impacts within the area of anadysasdetailed
analysis dnearby sources that were considered for the final modeling see Section 3.3.2.5

The grid receptor spacing for the area of analysis chosen Bothenonwealths as follows:

Receptoralong the fence line every 50 metéry)
Receptors every 100 from fence line to 3 km
Receptors every 250 from 3 km to 5 km
Receptors every 500 from 5 km to 10 km
Receptors every,d00m from 10 km to 20 km
Receptors every,200m from 20 km to 50 km

= =4 -8 -8 -9 -9

The receptor network contain&@,966 receptors, and the network coedthe entirety of Boone,
Kenton, GallatinandCarrol Counties in Kentuckyalmost the entirety of Campbell and Grant
Counties in Kentuckyextending into the northeand centraportion of OwernCounty, the
northern portion oHenry County, the northestern portion of Trimble County, and the
northwestern portion of Pendlet@ount in Kentucky.The modeling domain also coveraii
but the northeastern portion ldamilton County, Ohiothe entirety oDearborn Ohio,and
Switzerland Counties in Indiananostof Ripley County, Indianahe eastern half of Jefferson
County, Indianaand thesouthernmogportions of Franklin County, Indianand Butler County,
Ohio, and one receptor in Clermont County, Qhio

Figure3, included inKentuckyd secommendatiorshows the Commonwealth shosen area of
analysis surrounding thieast Bendacility, as well aghereceptor grid for the area of analysis.

Consistent with the Modeling TARhe Commonwealtiplacedreceptors for the purposes of this

designation efforin locations that would be considered ambient air relative to each modeled
facility. TheJune6, 2017 Modeling Reporindicates thaKentucky excluded receptors over the
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Ohio River because it would not be feasible to place a monitor over bodies oassgen in
Figure3. East Bend does not maintain a continuous fence around its property boundaries. In
response to comments from the ER#e Commonwealthddedreceptoronthe East Bend
property Another comment thahe EPA madefor the modeling protocand in response to the
November 22, 201,8Modeling Reportvas that if maximum Sgxoncentrations do maccur

within the 100m receptor grid, additional receptors will need to be modeled to ensure that
maximum impacts are resolved to the nearest 100 mmBx@num concentration occurred in
the 1,000 m gridof the original modeling. The June 6, 2017, Revised Modeling included
additional receptors to resolve the maximum concentration to the nearest 100 m.

Figure 3: Receptor Grid for the Boone CountyArea.Saur ce: @A Duke Ener gy Eas:s
Generating Station, Modeling Reportfor 1-hour SOz National Ambient Air Quality
Standard ( NAAQSDukeEnggy torKantueky, Jupey§ 2017

7

The EPAagrees wittthe Commonwealtton the final receptor gridyhich isconsistent with the
Modeling TAD. Initial concerns about whether the property had a fence or physical barrier and
whether the area around the maximum concentration was modeledratsiting were
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resolved with the submission of the revised modelingume &, 2017. The final receptor grid,
therefore, can be expected to adequately characterizenp@cts from the East Bend facility
and the other facilities included in the analysis.

3.3.2.5. Modeling Parameter: Source Characterization

Section 6 of the ModelingAD offers recommendations on source characterization including
source types, use of accurate stack parameters, inclusion of building dimensions for building
downwash (if warranted), and the use of actual stack heights with actual emissions or following
goad engineering practice&EP) policy with allowableemissions.

East Bendtonsists of one generating unit (EUO2). This generating unit utilizes a pulverized coal
fired boiler with a maximum nominal heat input rating of 6,313 MMBtu/hr. The coal firedrboile
is equipped with multiple emissions control devicHss unit is the only source of SO
emissionsabovel00tpy in theentirety of Boone CountyrheJune6, 2017 Modeling Report
indicates that:

Other intermittent sources of $@missions includa 2& HP Fire Pump engine (EU

016) and an 1100 HP emergency generatorQ&EB). Both these engines run on ultra

low sulfur diesel fuelThese engines are operated as emergency engines under the RICE
MACT 40 CFR Part 63 Subpart ZZZZ. The operation of thesenesgire limited to less
than100 hours per year for maintenance and readiness checks. There are no limits on
operation during emergency.

These intermittent sources were not included in the modeling anaigisithe rationale that

AThe emer gannotyopeate gnougleasd do not have large enough emissions of SO

to contribute to the ann hoarlSQdoncertrationsTbet i on of d
Modeling TAD? indicates that these types of intermittently operated sources can be excluded

from the modelingdemonstratiotbecause the EPBelieves the most appropriate data to use for
comparison to the-bhiour SQ NAAQS are based on emissions scenarios that are continuous

enough or frequent enough to contribute significantly to the annual distrilmfittoaximum

daily 1-hour concentrationdloreover, the modeled background concentrations should be
representative of any potential impacts from these types of intermittently operated sources

The Commonwealttevaluated potential nearby source contributionSQ impacts in the Boone
County area by screening potenti al cohetri but i
Commonwealth identified all of the SGources that emit greater that 100 tpy of actual

emissions located within 50 km of East BenteTollowing sources emitted greater than 100

tpy in 2014, but were not included in the modeling analysis due to having a Q/d < 20: Darling
Ingredientdnc. (104.10 tpy; 43.3 km from East Bend), Reb&nn Converting Company

(179.41 tpy; 46.4 km from EaseBd), E.l. Du Pont Fort Hill Plant (152.90 tpy; 23.7 km from

East Bend), and Anchor Glass Container Corporation (15gy624.5 km from East Bend).

Due to their low levels of emissions and distance from East Bend, we agree that these sources

did not needo be explicitly modeled and any potential impacts are represented by the

8 The Modeling TAD references the kth 1, 2011 memorandumentitd@dAd di t i onal Cl ari fi cati or
Application of Appendix W Modeling Guidance for thehdur NG National Ambient Air Qulity Standargdin
considering intermittent sources.
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backgrouncambient monitorSect i on 3. 3. 2.9 provides more det
use the Northern Kentucky University (NKU) monitor for background. The emissions from

point sources near East Bend that were not explicitly modeled are lower than the emissions from
point sources located near the NKU monitor. Additionally, the NKU monitor is located in the

Greater Cincinnati urbanized area, so is impacted by a largenaofawnpoint S@emissions

sources.

Ke nt u@/dcaldutationslsoshowed that the followintyvo sources would result in Q/d

>20. Dynegyo Mliami Fort Generating Statigmand Kentucky UtilitiesC o mp a Gherd s
Station.See Attachment A of théune ¢ 2017, Modeling Report for more information.
Thereforethe SO; emissions from these sources were also included in the modeling analysis.
DTEEIl ect r i ¢ SCRemardacility ihincinnati, Ohipwas also identified in

Attachment A of thelune 62017 Modeling Report as having a Q/d>20. This source was
excludedfrom the modelindpecause the coal fired unit has been converted to naturdlTdese

are two additional sources that are within the 50 km radius, but were not included in the final
modelingTanner s Creek Station in Dearborn County,
Station in Clermont County, Ohio. The Final Modeling Report indicates that the units at Tanners
Creek Station have retired and were not considered in the modeling analysSianhfiees Creek

units 4 were permanently and enforceably shut down to comply with the Mercury and Air
Toxics Rule, meaning the allowable emissions are now zero tpy for this faéillth e EP A6 s
Clean Air Markets Division (CAMD) air program data shows emissof 18,091 tons for 2014

and 7,650 tons for 2015, but no emissions beyond May of 2015 for any of dnits Beckjord

Station ceased operation in 2014. The Beckjord shut down is permanent and enfaZ&able.
EPA agrees with theenCdtmmeanbwsoades. hds assessm

An equally important consideration in the decision to not explicitly model any other sources in
the area of analysis is the representativeness of the background concentration data from the
Northern Kentucky University monitor ed in this analysis. The Commonwealth concluded that
the impact of the onsite and offsite sources not explicitly included in the modeling will be
captured by the background monitbhe Commonwealth considered three total monitors for

this purpose: the Ndrern Kentucky University, Colerain, and Taft monitors are located 35 km,
37 km, and 37 km from the East Bend facility, respectively. Kentucky decided against using the
Colerain monitor because it is located naaad showed impacts froseveral large soues,

including Miami Fortwhich is explicitly included in the modeling demonstration. Kentucky
decided not to use the Taft monitor due to impacts from several larger s@ecasse the

°For more information, see Appendi x R to odesignaiacns January
available athttps://www.epa.gov/segollution/so2datarequirementsule-january13-201 ~statesubmittalsohio.

10 An October 19, 2015, permit revision revoked the permit for the purposes of the Acid Rain Program and pollutant
trangort rules to remove the operating status of unids dnd a January 29, 2016 permit action revised the status of

the source, reflecting the June 1, 2015 retirements of udits 1

11 Emissions information is available &ttps://ampd.epa.gov/ampd/

2The Walter C. Beckjord facility was determined to contribute to violations in the Can@ibethont, Kentucky

Ohio multistate nonattainment area and ceased operation in 2014. Upon notification to Ohio that éhbagburc

shut down, the State ceased the facilitydés authorizati
47147). The Ohio (81 FR 83158) and Kentucky (82 FR 13227) portions of the Cai@fgratont, KentuckyOhio

multi-state nonattainmerea have since been redesignated to attainment.
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Northern Kentucky Universitynonitor isthe closest monitor to EaseBd, and because the
Commonwealth reasonably concluded that the monitor would best represent background
concentrations in the area of analysie EPA concurs with this determination. See Section
3.3.2.9 of this TSD for additional discussion of the baockgd data used for this modeling
assessment.

The Commonwealtltharacterized tleesource within the area of analysia accordance with

the best practices outlined in the Modeling TAD. SpecificallyGbemmonwealthused actual

stack heights in conjunctn with actual emission¥he Commonwealttalsoadequately
characterize a s t  Building laysut and location, as well as the stack parameters, e.g., exit
temperature, exit velocity, location, and diameter. Where appropriate, the AERMOD component
BPIPFRM was used tassist in addressidguilding downwash.

For Miami Fort, the stack exit velocities and stack temperatures were held constant. Hourly stack
exit velocities and stack temperatures fromdbetinuous emissions monitoring systems

(CEMYS) data sbuld be used if the data are availaldentucky made use of CEMS data for exit
velocities and stack temperatures for Ghent in the modeling demonstration.

TheEPA agreesvi t h Kentuckyds method for characteri zi
source within 50 km of East Bend justifies the explicit modeling of the three DRR sources. The
Northern Kentucky University background monitor, discussed in Section 3.3.2.9, will capture

any impacts from sources in the area not explicitly modeled. The ustiaf stack heightsand

actual stack temperatures and exit velocities wherever avaigblgpropriate given the use of

actual emissions. Building downwash is also appropriately accounted for.

3.3.2.6. Modeling Parameter: Emissions

The EPAG6s Mo d ethaifontge plrgoge ofmodeleg to characterize air quality for
use in designations, the recommended approach is to use the most recent 3 years of actual
emissions data and concurrent meteorological data. However, thal§éiddicates that it

would be aceptable to usallowable emissions in the form of the most recently permitted
(referred to apotential to emifPTH or allowable) emissions ratkat isfederally enforceable
and effective

The EPA believes th&EMS data providacceptable historica&missions informatiorwhen

they areavailable These data are available for many electric generating units. In the absence of
CEMS data, the EPAG6s Modeling TAD highly enco
emissions keyword HOUREMIS, or througleth us e of AERMODG6s variabl e
keyword EMISFACT. When choosing one of these methods, therEEonmends using

detailed throughput, operating schedules, and emissions information framptted

source(s).

In certain instances, statasdaother interested parties may find that it is more advantageous or
simpler to use PTE rates as part of their modeling femsexample, where a facility has

recently adopted a new federally enforceable emissions limit or implemented other federally
enfaceable mechanisms and control technologies to limiteddssions to a level that indicates
compliance with the NAAQS, the state may choose to model PTE Tatese new limits or
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conditions may be used in the application of AERMfoDthe purposes of meting for

designations, even if the source has neniseibject to these limits fahe entirety of the most

recent3 calendar yeardn these cases, the Modeling TAD notes thatate should be able to

find the necessary emissions information for degignarelated modeling ithe existing S@

emissions inventories used for permitting or SIP planning demonstrdtiche event that these

shortterm emissions are not readily available, they may be calculated using the methodology in
Table 8l of Append x W to 40 CFR Part 51 titled, AGui de

As previously noted, thEommonwealthncludedEast Bendandtwo otheremitters of S@
within 50km in the area of analysi¥he Commonwealtthas chosen to model these facilities
using aatal emissionsThe facilities in the&C 0 mmo n w eredelingadaby/sisandtheir
associated annual actuD, emissions betwee?2012 and 2014re summarized below.

For East Bend, Miami Forand Ghent Stationthe Commonwealttprovided annual actual SO
emissions betwee2012 and 2014This information is summarized in TalleA description of
how theCommonwealtlobtained hourly emission rates is given below this table.

Table 4. Actual SOz Emissions Between 2@ 2014 from Facilities in the Boone Courty
Area

SOz Emissions {py)
Facility Name 2012 2013 2014
East Bend 1,495 2,196 2,100
GhentStation 10,772 12,863 15,409
Miami Fort 10,616 11,886 9,613
Total Emissiongrom All ModeledFacilities
intheCommonwealth s Ar ea of 22,883 26,945 27,122

* Mi a mis wk 6 petméanently shut dowon June 1, 201%0 comply with MATS and is
therefore not included in the modeling analysis. Units 7 and 8 at this facility are inéfuded.

For East Bend, Miami Fort and Ghent Statiptieactualhouly emissions data @reobtained

from CEMS. The hourly S@emissions for these units werdrievedfromtheEP AGs Cl ean Al
MarketsDivision air program datand used in the modeling analyisnitially, there was a

discrepancy between hourly emissionsvied for Ghent and thosetmeEP A6 s CAMD dat a
In response tthe EPA comments, Kentucky provided updated emissions information for Ghent.

TheEPAagr ees with Kent ucky 0 $rBEas BendpGhenpS3tatidn, amdc t u a |
for units 7 and ®f Miami Fort. The EPAalsoagres with the use of 201 2014 emissions

rather than the most recent set of emissions from the three sources modeled. According to the
Clean Air Markets Division air program data, the emissioritsaat Bend increased in 2015

(2,656 tons) relative to the 20122014 data modeled. However, emissions decreased at Ghent
Stationin 2015 (10,703on9 andat Miami Fortfor units 7 and 8 irR015 (7,482 tos). As shown

BFor more information, see Appendix T to ©designais Januar )
available athttps://www.epa.gov/sepollution/so2datarequirementsule-january13-2017-stae-submittals
1 Information available atttps://ampd.epa.gov/ampd/
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in Section 3.2.10, maximum predicted concentrations occur rigaent StationThus, the use
of 20127 2014 emissions, while showing lower overall emissions from East Belilaglismore
representativen estimatingSQ; impacts from the much larger GhétationandMiami Fort
facilities. The EPA believes this setmdrameters provides representation of any possible SO
impacts in the area.

3.3.2.7. Modeling Parameter: Meteorologyd Surface Characteristics

As noted in the Modeling TADhe most recent 3 years of meteorological data (concurrent with
the most recent 3 year @missions data) should be used in designations efidrésselection

of data should be based on spatial and climatological (temporal) representativeness. The
representativeness of the det@eterminedased on: 1) the proximity of the meteorological
monitoring site to the area under consideration, 2) the complexity of terrain, 3) the exposure of
the meteorological site, and 4) the period of time during which data are collected. Sources of
meteorological data include National Weather Senhd&'$) statons, sitespecific or onsite

data, and other sources such as universities, Federal Aviation Administration (FAA), and
military stations.

For thearea of analysifor theBoone Countyarea the Commonwealtiselected theurface
meteorology fronthe Cincinnati/Northern Kentucky International AirpoRWS station in
Covington Kentucky, located a85.04 N, 84.67W, 21 km to thenortheastof the sourceand
coincident upper air observations frandifferent NWS station,Wilmington Air Park, in
Wilmington, Ohio, located aB942 N, 8382 W, as best representative of meteorological
conditions within the area of analysis.

The Commonwealthused AERSURFACE versialB016using datdrom the Covington

KentuckyNWS stationto estimatethe surface characteristi@bedo, Bowe ratio, and surface
roughnessZy]) of the area of analysis. Albedo is the fraction of solar energy reflected from the
earth back into space, the Bowen ratio is the method generally used to calculate heat lost or heat
gained in a substance,afd¢ sur f ace roughness iIis someti mes
estimated surface roughness valueslfspatial sectors out tbkm at a seasonal temporal

resolution for dry, wetandaverage conditiond’ he monthly surface moisture at the NWS site

was @tegorized as dry, wet, or average by comparing the precipitation total for the month to the
30" percentile of the historic precipitation data. If the monthly precipitation was less than or

equal to the 30percentile, the dry Bowen Ratio was used; & thonthly precipitation was

between the 3Dand 78" percentile, then the average Bowen Ratio was used; if the monthly
precipitation was greater than thé"fgercentile, then the wet Bowen Ratio was used.

In the figure belowgenerated by the ER#helocations of these NWS statiorssshownrelative
to the area of analysis
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Figure 4. Area of Analysis and the NWSstationsin the Boone CountyArea
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As part of its recommendation, t@@mmonwealttprovided he 3yearsurface wind rose fahe
Covingta, Kentucky, NWS site In Figureb, the frequency and magnitude of wind speed and
direction are defined in terms fsbm where the wind is blwing. Analysis of the NWS data
indicate winds predominately blow from the squapproximately 1percentof the ime,and
southwestapproximately 24¢ercentof the time To a lesser extent, winds can be observed
blowing from all other directions with relative equal frequency
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Figure 5: Covington, Kentucky NWS Cumulative Annual Wind Rose for Years 202 - 2014

Wind Speed
(m/s)
—14.70 (0.3%)

—{10.80 (2.7%)

8.23 (18.9%)

5.14 (37.3%)

3.09 (30.6%)
1.54 (9.3%)
0.00 (0.8%)

Meteorological data from the above surface and upp®\&i6 stations were used in generating
AERMOD-ready files with the AERMET processor. The output meteorological data created by
the AERMET processor is suitable for being applied with AERMOD inpes fiir AERMOD
modeling runs. Th€ommonwealtHollowed the methodology and settings preseiriebections
3.1.2 and 3.1.3 of the AERMOD Implementation Guide (AlGthe processing of the raw
meteoological data into an AERMO#®eady format, and used AERSBRCE to best represent
surface characteristics.

Hourly surfacemeteorologicatlata records are read by AERMET, and include all the necessary
elements for data processing. However, wind data taken at hourly intervals may not always
portray wind conditionor the entire hour, which can be variable in nattd@urly wind data

may also be overly prone to indicate calm conditiortgch are not modeled by AERMOIn

order to better represent actual wind conditions at the meteorological tower, wind Hata of
minute duration was provided frothefirst NWS statiormentioned abovéut in a different
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formatted file to be processed by a separate preprocessor, AERMINUd4e.detawere
subsequently integrated into the AERMET processing to produce final hourlyedontls of
AERMOD-ready meteorological data tHagtter estimatactualhourly averageonditions and
that are less prone twerreport calm wind conditions. This allows AERMOD to apply more
hours of meteorology to modeled inputs, and therefore praoneecomplete set of
concentratiorestimatesAs a guard against excessively high concentrations that could be
producedby AERMODn very light wind conditions, thEommonwealtlset a minimum
threshold of 0.5 meters per secqnds)in processing meteormfical data for use in AERMOD.
In setting this threshold, no wind speeds lower than this value would be used for determining
concentrations. This threshold wasecifically applied to the-tninute wind dataln addition,

t he Zfirlecee Wi nds Gr oEwption wasss&ediedNdd grocessing. Thefiee date
was set at 4/24/2007 fdne Cincinnati/Northern Kentucky International Airport NWS station.

The EPA believes the meteorology and surface
modeling are acqgeable. The meteorology made use of NWS data for surface and upper air data.
The EPA believes that the meteorological data reasonably shows that impacts from East Bend
and other sources included are expetbeuiost frequently occigenerally northeast dfie

facility, but that impacts could be seen in other directions as well. The surface characteristics

were evaluatetbr the NWS site. Kentuckipllowed the EPA guidance in developing its

modeling parameters.

3.3.2.8. Modeling Parameter: Geographyopography (Mantain Ranges or Other Air

Basin Boundarieghd Terrain
The terrain in the area of aliysisis best described as gently rollinfo account for thesemall
terrain changes, the AERMAP terrain program within AERMOD was used to specify terrain
elevations dr all the receptors. The source of the elevation data incorporated into the model is
from the USGS National Elevation Datab@S&D).

The EPA confirmed that the Boone County area has no complex terrain considerations, and
accordi ngl y, radtehistics €an adequatety yepresenctle area and the modeling

domain. We also agree with titemmonwealth s use of AERMAP version 1
elevations of sources, buildingmd receptors.
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3.3.2.9. Modeling Parameter: Background Concentrations of SO

The Modeling TADoffers two mechanisms for characterizing background concentrations of SO

that are ultimately added to the modeled design valuesit) loe rappr oaceh, based c
monitored design value, or &temporally varyingi t i epproad, basesh the 99 percentile

monitored concentrations by hour @fydand season or mon#or this area of analysis, the
Commonwealtte | ect ed t o use awdiebhtamed fré @0122@1pforthe c h . Dat
Air Quality System AQS) Site: 22037-3002(Northern Kentucky Universityor NKU). The

monitor is located approximately 35 km from East Beardl was selected as best representative

of background for the area of analysis based on its nearby soirg@slegree sector upwind

from the monitor is excludeflom the background concentratidinsexclude the impacts from a

nearby facility, Beckjord Station, which has since ceased operatierbackground

concentrations for this area of analysis were determined ydimmonwealthio vary from5.24

micrograms pr cubic meterg( g £),raquivalent t@®2.0 ppbwhen expressed two significant

figures®t0 91.67¢ g P (85 ppb),depending on the seasavith an average value @8.81

¢ g P (il ppb). The Commonwealth chose to use 201215 data for the background

corcentrations even though this does not align with the time period assessed for the actual

emissions (2012 2014) because Kentucky wanted to make the most cautious estimate of

potential SQimpacts. The NKU monitor showed higher concentrations, when stibgrac

impacts from Beckjord, in the 20132015 periodFigure6 below shows how the SO

concentration at the NKU site varies by season.

Figure 6: Northern Kentucky University Monitoring Site Seasonally Varying Background
Concentration. Sour c e: gyiHast Bead Genmemtmg StationModeling Report for

1-hour SO:Nati onal Ambient Air Quali thyDdkeEnergyar d ( N
for Kentucky, November22,2016.
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The NKU monitor was selected as the background monitor, since the monitor id icogtst
to East Bend and the monitor is less impacted by multiple nearby sources from different
directionsthantwo other monitors evaluated as possible sources of background data

5The sQ NAAQS level is expressed in ppb but AERMOD gives results m 2. the conversiofiactor for SQ
(at the standard conditions appli| the ambient Sgxeference method) is 1ppb = approximately 2.619 . m
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Commonwealth considered the Colerain and Taft monitors as well. towscause these

monitors were slightly further from the East Bend facility and were significantly imphgted

other nearby DRR sources, Kentucky decided to use the NKU monitor as best representative of
the backgroundoncentrations in the area of anaty3ihe most significant impact on the NKU
monitor is from Bekjord which ceased operation in 20T4e Beckjord shut down is permanent
and enforceabl® The EPA agreeswith the selection of the NKU monitor as best representative

of background concentratisnn the Boone County area. Kentuekgo followed the Modeling

TAD in its selection of the seasonal varying background concentration.

3.3.2.10. Summary of Modelinmputs andResults

The AERMOD modelingnput parameters for thBoone Countyarea of aalysis are
summarized below indbleb.

16 The Walter C. Beckjord facility was determined to contribute to violations in the Car@ieathont, Kentucky

Ohio multistate nonattainment area and ceased operation in 20&4.rdtification to Ohio that the source had

shut down, the State ceased the facilit @84 FRATIdhadr i zat i «
47147). The Ohio (81 FR 83158) and Kentucky (82 FR 13227) portions of the Cai@fgatbnt,KentuckyOhio

multi-state nonattainment area have since been redesignated to attainment.
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Table 5: Summary of AERMOD Modeling Input Parameters forthe Area of Analysis for

the Boone CountyArea

The results presented belowTiable6 show the magnitude and geographic location of the

Input Parameter

Value

AERMOD Version

15181(regulatory default)

Dispersion Characteristics

Rural

Modeled Sources 3

Modded Stacks 6
Modeled Structures 19
Modeled Fencelines 0

Total receptors 13,966
Emissions Type Actual
Emissions Years 20122014
Meteorology Years 20122014
NWS Stationfor Surface

Meteorology Covington KY
NWS StationUpper Air

Meteorology

Wilmington, OH

NWS Station for Calculating
Surface Characteristics

Covington KY

Methodology for Calculating
Background S@Concentration

Tier 2 approach using AQS
site: 21-037-3002for 2013
2015

Calculated Background SO
Concentration

5.24i 91.67¢ g P m

highest predicted modeled concentrati@sed orthe input parameters

Table 6. Maximum Predicted 99th PercentileDaily Maximum 1-Hour SO2 Concentrations

Averaged Over Three Yearsfor the Area of Analysis for theBoone CountyArea

Receptor Location 99" percentile daily maximum 1-hour
[UTM zone 16| SOz Concentration (€ g / )m3
UTM UTM
Averaging | Data Easting Northing Modeled concentration
Period Period | (m) (m) (including background) | NAAQS Level
99th
Percentile
1-Hour 2012
Average 2014 | 671385.6 | 4292586.6 170 1964*

*Equivalent to the 2010 SONAAQS of 75 ppbusinga2.619¢ g £ aonversion factor

27




TheC o mmo n w emedelingiddgates that theghestpredictedd9" percentiledaily

maximumZ1-hour concentration within the chosen modeling domai7@&e g ?, eguivalent to

65 ppb. This modeled concentration includked background concentration of $@nd is based
onactualemissions from the facilitie§igure7a and7b belowwere generated by the EPA using

the model output files provided by Kentugkand indicates that the predicted vaheeurred

approximately 2 km southwest of East Bendaapproximately 2 km northortheasbf Ghent
Stationacross the OhiRiverin Vevay, Indianain Switzerland CountyTheCo mmonwe al t h 6 s
receptor grid is also shown in the figure.

Figure7a and 7b: Maximum Predicted 99" Percentile Daily Maximum 1-Hour SOz
ConcentrationsAveraged Over Three Yeardor the Area of Analysis fa the Boone County
Area

Legend

| @ oot percentie daily max
| @ Modeled Point Sources
2012-2014

93.036660 - 112.000000
112.000001 - 131.000000
131.000001 - 145.800000
149.800001 - 159.800000 @
159.800001 - 169.844820
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The modeling submitted by tl@mmonwealtidoes not indicate that thehbur SQ NAAQS
is violated at the receptor with the highest modeled concentration.

3.3.2.11. ¢CKS 9t! Qa !aasSaayvySyid 2F (GKS a2RSftAy3a Ly
Comnonwealth

The EPAagrees wittKentuckyo s mo d el i ng t2onpacthiathdoone@ountyz e S O

area. Th&ommonwealtithose to modehree DRR sources in the ayemdthe EPA agrees

with this decision, as supported by thene6, 2017 Modeling Reporevaluating nearby sources

within 50 km ofEast BendThe EPA believes the modeling domain is appropriate to capture

predicted maximum impacts in tB®oneCounty areaKentuckyo s s el ecti on of met

surface characteristics for the area are alsoogpjate to make a valid modeling demonstration.

The Commonwealttadequately represented the topography of the area with the model and its

preprocessors. THeommonwealtithose to model emissions frdgast Bend, Ghent Station,

and Miami FortGenerating Steon during 2012 2014, rather than using the most recent

available emissiond his departure from the Modeling TADasceptabldecausdargerGhent

Station and Miami Fort Generating Stateechshow decreased emissions after this period, and

decreasem emissions from these sources are larger than the increases seen at East Bend.
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